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LH-20 中压柱作为第一维柱，以 C18 制备色谱柱作为第二维柱，构建了具有正交
性的全二维在线中压液相×制备型高效液相色谱的制备液相色谱系统（MPLC×
prep-HPLC）。通过该系统一次性分离制备得到 18 个成分，结合核磁和质谱数据




（1:1.2,v/v）为 CCC 的溶剂体系。在最佳的分离条件下，通过采用上述的 CCC
×prep-HPLC 系统，从茶叶水提物中一次性分离制备得到了 18 个成分，其中鉴























Rapid separation and detection of complex active ingredients were difficult 
problems in the natural products research. In this work, three on-line liquid 
chromatography tandems were developed for one-step preparative separation of 
components and screening of individual antioxidants from the tea water extract .  
Firstly, according to the different separation mechanism between the molecular 
exclusion chromatography and reversed-phase chromatography, a new 
two-dimensional medium pressure liquid × preparative HPLC ( 2D-MPLC × 
prep-HPLC) was constructed. The Sephadex LH-20 medium-pressure column was 
applied as the first dimension and the C18 preparative column as the second one. 
One-step preparative separation of 18 compounds, 16 of which were identified by MS, 
1H-NMR and even by less-sensitive 13C-NMR, could be achieved using this system, 
exhibiting great advantages in analytical efficiency. 
Secondly, on the basis of a switching interface with a switching valve as well as 
two equivalent holding columns, an on- line two-dimensional chromatography 
coupling of counter-current chromatography and high-performance liquid 
chromatography (2D CCC × prep-HPLC) was developed. The CCC acted as the first 
dimensional isolation column with an aqueous two-phase solvent system of 
isopropanol and 16% sodium chloride aqueous solution(1:1.2, v/v) , and a preparative 
column packed with C18 had been employed as the second dimensional separation for 
effluents pre-fractionated. Under the optimum separation conditions, the present 
integrated system was successfully applied in a one-step preparative separation of 11 
pure compounds from the water extract of tea.9compounds were identified by NMR 
and MS. The results demonstrated that the on- line 2D CCC × LC method was very 
efficient for the preparative separation of the ingredients from the tea water extract. 
Finally, a fast and efficient online HPLC-FRAP equipment system for screening 
of antioxidants from the six kinds tea water extract was developed. Based on the 















chromatography, 8 antioxidants were identified from tea the water extract of Tie Guan 
Yin, of which catechins (EC) and epigallocatechin gallate (EGCG) were the main 
antioxidants. 
 

















Abbreviation Full Name 
2D-LC   Two dimensional performance liquid chromatography 
CCC Counter Current Chromatograph 
ODS Octadecylsilyl 
MPLC Medium Pressure Liquid Chromatography 
HPLC High Performance Liquid Chromatography 
RP-HPLC Reversed phase high performance liquid 
FRAP Ferric reducing antioxidant potential 
ESI-MS Electronspray ionization-mass spectrum 
m/z   Mass-to-charge ratio 
NMR   Nuclear Magnetic Resonance 
1H-NMR H nuclear magnetic resonance 
13C-NMR 13C nuclear magnetic resonance 
DMSO Dimethyl sulfoxide 
δ Chemical shift 
J Coupling Constant 
d Doublet 
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  按茶叶的颜色不同来分类 
绿茶、黄茶、白茶、青茶、红茶、黑茶。这六大茶类是根据茶叶中茶多酚的
氧化聚合程度的深浅进行划分，也被称为基本茶类。 
  按发酵程度的不同来分类 
不发酵茶、半发酵茶、全发酵茶、后发酵茶。其中绿茶、白茶等属于不发酵
茶类，乌龙茶属于半发酵茶类，红茶、黄茶属于全发酵茶类，黑茶属于后发酵茶。 






  按焙火程度的不同来分类 
生茶、半熟茶、熟茶。烘焙的主要目的在于发酵达到所欲的程度，用高温灭
除酵素并且除去水分，从而停止发酵进行。 
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